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|                             started in 1914 gave a difference of only 0.3%.   It can therefore
*                             be sai(i at the present time that the diffusion method in the case
}                             Of ne(m has given positive results but the differences are too small
I                             to be conclusive.
I
|                             62.   Discovery of Other New Isotopes by Aston.
,;                                 Still more recently Astonia- has extended the search for iso-
f                             topes by the positive ray method to other elements.   His investi-
gations have yielded results which, while absolutely astounding
'I                             to chemists in one sense, must be regarded as having been fore-
shadowed by Prout's12 hypothesis more than one hundred years
ago. At the time of writing'(Oct., 1920) eighteen elements have
;; I                         been examined by Aston with the following results, H, He, C,
N, 0, F, P, and As give a pure mass spectrum indicating but
one isotope, as would be expected from their whole number
atomic weights. The results for the other elements can be seen
in the following Table XVIII. The case of bromine is of par-
ticular interest. "Although its atomic weight (79.92) is quite close
to 80, there appears to be no isotope of the mass 80 at all, but
two isotopes in almost equal quantities of 79 and 81.
As the atomic weights of the elements increase it becomes
more difficult to get a definite resolution of isotopes of masses
differing by one or two units, since the percentage difference is
small. The whole number rule on the basis of 0 = 16 has not
hitherto been departed from in any case except hydrogen. This
may be related to the absence of electrons in the hydrogen
nucleus. At any rate it seems very well established that the
departures of the ordinary atomic weights from unity is to be
accounted for by a mixture of whole number isotopes. The
occurrence of isotopes appears to become more common among
the elements of higher atomic weight; apparently, there are more
complex than simple elements. The influence this is likely to
have in practical and theoretical chemistry has been expressed
by Aston (loc. tit) as follows. "The very large number of dif-
ferent molecules possible when mixed elements unite to form
compounds would appear to make their theoretical chemistry
11F. W. Aston, Nature, 105 ; p. 8 ; p. 546 ; pp. 617-19 (1920). Phil. Man (6)
39, 611-25; 40, 628-34 (1920).
12 W. Ostwald, Gh-undriss d. aUgemeinen CJiemie (1899), p, 41. S. L. Bige-
low, "Theoretical and Physical Chemistry" (1912), p. ST.